ABCB1 C3435T and G2677T/A polymorphism decreased the risk for steroid-induced osteonecrosis of the femoral head after kidney transplantation.
Advances in transplantation technology have brought about great benefits to patients suffering from organ failure, but the problem still remains of complications induced by steroids used for post-transplant immunosuppression. Among the side-effects caused by steroids, non-traumatic osteonecrosis of the femoral head (ONF) constitutes a serious problem. The same protocol for steroid administration induces ONF in some patients, but not in others, indicating the presence of individual difference in steroid sensitivity. We hypothesized that this difference might be mediated by the drug-transport protein, P-glycoprotein (P-gp), and investigated the relationship between single nucleotide polymorphisms in the multidrug resistance gene 1 (ABCB1, MDR1) encoding P-gp and ONF. Subjects comprised 136 patients receiving kidney transplantation. Thirty patients developed post-transplant ONF. Genomic DNA was extracted from peripheral blood, and genotypes of ABCB1 C3435T (exon 26) and G2677T/A (exon 21) were determined by direct sequencing. Multivariate analyses based on clinical information were performed to determine the relationship between ABCB1 genotypes and ONF. The dose/concentration (D/C) ratios of tacrolimus were also determined to estimate the activity of P-gp in patients with different genotypes of ABCB1 C3435T (CC, CT, TT), and in those who did and did not develop ONF. The ABCB1 3435TT genotype showed a significantly lower incidence of ONF (adjusted odds ratio = 0.10, P = 0.034). The D/C ratio in the 3435TT genotype was significantly higher than that in the 3435CC genotype. The D/C ratio in patients developing ONF was significantly higher than in those patients who did not develop ONF. The results suggest increased activity of P-gp in patients with the 3435TT genotype and in those who did not develop ONF. The ABCB1 2677 homozygous variant type also showed a lower incidence of ONF (adjusted odds ratio = 0.26, P = 0.056). The 3435T and 3435C alleles were in linkage disequilibrium with the 2677T and the 2677G alleles, respectively, in the study population. An assessment of C3435T and G2677T/A polymorphisms preceding steroid treatment could be useful for predicting the resistance to ONF development.